Nonhelical mutant cells of Spirillum volutans ATCC 19554 can swim as fast as the helical cells. Consequently, a helical cell shape is not required for motility of this species, and the function of the polar flagellar fascicles is not merely to cause rotation, and therefore translocation, of the corkscrew-shaped cell.
The motility of the large, microaerophilic bacterium Spirillum volutans has been thought to be caused by a different mechanism than that of other bacteria. The organism possesses bipolar flagellar fascicles, each of which consists of a large number of individual flagella. The cells swim in straight lines and reverse direction frequently. There is no anterior and posterior end of the cell; upon reversal of direction the fore fascicle becomes the aft fascicle and vice versa (2, 3). As first described by Metzner (3), the fore fascicle appears to rotate in the form of a wide bell opened toward the back, whereas the aft fascicle seems to rotate in the form of a wide goblet opened away from the end of the cell. According to Metzner, the mechanical effect of the flagella is to cause the cell body to rotate in a direction opposite to that of the flagella. The rotation of the corkscrew-shaped cell was believed to be the major factor causing translocation, and the function of the flagella was believed to be merely that of causing the helical cell body to rotate. This theory has been supported by hydrodynamic analysis (1); however, Winet and Keller (6) have demonstrated that the aft flagellar bundles rotate in a helical fashion just as other bacterial flagella do, propagating a helical (or at least three-dimensional) wave. They have, therefore, envisioned the aft fascicle as directly providing the propulsive force for the organism. Recent studies by Swan (5) of cells possessing a flagellar fascicle at only one pole, yet which can reverse their flagellar orientation and direction of swimming, indicate that the fore fascicle can also propel the cells; however, it is possible that the cells might have had bipolar flagella with only one or a few flagella occurring at the pole that seemed to lack a visible fascicle by phase-contrast microscopy.
If the Metzner concept is true, then a straight cell should not be able to swim. Our recent report (4) on the methodology for obtaining colonies of S. volutans ATCC 19554 on agar media suggested that it might be possible to obtain various mutants of this organism for the first time. An aerotolerant mutant capable of forming colonies under an air atmosphere was obtained by a sequential selection method. The wild type cannot ordinarily grow under oxygen levels greater than 12%; however, when 0.1 ml of a 24-h-old culture in casein hydrolysate-succinate-salts broth (4) some of the flagellar bundles of both the mutant and the wild-type strains were not merely crescent-shaped but rather had a sinusoidal wave, although they generally had less than one complete wave (Fig. 1) 
